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FOR  MANY  YEARS,  the standard laboratory germination test has  been 
our guide to the germination capacity of  seeds.  It is a good  guide to 
the maximum  potential germination that can be expected under  favorable 
conditions.  However,  seeds are often planted under  less than favorable 
conditions,  and  the standard  laboratory germination test may  provide 
a poor  prediction of performance under  those conditions.  Seed  lots with 
acceptable standard  laboratory germination percentages vary in hered- 
itary adaptation to germinate under  adverse conditions and  in vitality, 
mechanical  injury, effectiveness of  seed  treatment applications, and 
various other factors. 
The  Department  of  Seed  Investigations at the Geneva  Experiment 
Station is attempting both to identify the various factors which  may 
affect the germination of  seeds under  less than favorable conditions 
and  to find ways  of  predicting their effect on  the performance  of  seed 
lots in field plantings under varying conditions.  It is the purpose  of 
this circular to report on  experiments conducted  in this area of  research 
during 1968.  The  research undertaken  involved seeds of  snap beans, 
crucifers  (broccoli,  cabbage,  and  Brussels sprouts), carrots,  cucumbers, 
and  several kinds of  seeds covered with a coating material. 
SNAP  BEANS 
1968 research with snap bean  seeds involved further study of  a 
cold test designed  to predict the relative field germination of  snap 
bean  seed  samples planted early in the spring prior to the arrival of 
good  bean  seed  germination conditions. 
The  1968  experiments  included 36  snap bean  seed samples representing 
6 different varieties.  Each  sample was  subjected to a standard  labora- 
tory germination test and  three slightly different cold tests and  was 
planted in a field trial on  May  7. 
The  standard  laboratory test used  was  a slant roll test conducted 
at 2S°C  (77'F).  All cold tests were  conducted  in a non-pasteurized 
soil mixture  composed  of three parts sandy  loam  field soil, one part 
builders'  sand,  and  one part peat moss.  The  moisture level of  this 
mixture was  adjusted to 40  per cent of  saturation before it was  used. 
Prior to use,  the soil was  stored at  room  temperature and  the seeds 
were planted  in it in plastic boxes  at that temperature.  Immediately 
after planting,  the boxes  were  covered and  placed  in a refrigerator 
at SOoF. 
Twenty-four  hours  later, enough water adjusted to 50°F  temperature 
was  added  to each container to bring the soil moisture content to 60 
per cent of  saturation. The  seeds were  kept  at 50°F  for 4  days after which  the tem- 
perature of  the refrigerator was  raised to 68'F  and held at that point 
for another 3 days.  Then,  the plastic containers,  minus  tops, were 
transferred to a greenhouse  bench  or growth  chamber  for 7  days  after 
which  the number  of  normal  seedlings produced  per container was  de- 
termined.  While  the seeds were  in the greenhouse  or growth  chamber, 
the containers were  weighed  daily and  water was  added  as necessary  to 
bring the containers to their original weight. 
The  conditions  that prevailed during the period  of  germination in 
the field trial (May  7  to May  31)  are summari.zed  in Table 1.  Generally, 
soil temperatures  in the field were  lower  than those in the cold tests. 
The  moisture content  of  the soil in the field trials was  also lower 
most  of  the time than it was  in the cold tests. 
The  standard laboratory germination tests were made  on  the 36 
samples  included  in the 1968  experiments as the samples arrived at the 
laboratory.  The  cold tests were  conducted on  groups  of  12 samples with 
a  control sample  in each group.  The  first group  of  cold tests was 
started in late January and  the second  group  in early March.  Additional 
groups were  tested during March,  April,  and  May. 
When  the second  group  of  samples  was  tested, it was  observed  that 
the ger~oination  of  the control san~ple  was  considerably lower  than it had 
been  in the test of  the first group of  samples.  This suggested that 
there niight  have  been  a variation in testing procedures between  the two 
sets of  tests. 
Two  possible variations were  considered.  One  was  a variation in 
the rate of  adding  the water  24 hours  after the beginning  of  the test. 
A  fine sprinkler had  been  used  for the first set of  tests and  a coarse 
one  for the second  set.  The  other possibility was  a difference in day- 
time temperatures  in the greenhouse.  Night  temperatures were  set at 
68'F  but day  temperatures  rose well  above  80°F during the early March 
tests as a result of  sunshine entering the greenhouse. 
It  was  decided  to study the effect of  these two  variations on  the 
cold test results.  Two  types of  tests were  conducted using the green- 
house  for the final phase  of  testing.  In one,  water was  added  slowly 
with a fine sprinkler resulting in a mini~i~um  of  puddling.  In the other, 
water was  added rapidly with a coarse sprinkler causing considerable 
puddling . 
Table 1.--Soil  temperature and rainfall during period that snap 
bean  seeds were  germinating in field trial 
Mean  Soil Temperature  Inches  of 
Date  4  Inches Below  Surface  Rainfall 
May  7  47  0.00 
8  48  0.00 
9  50  0.00 
10  52  0.48 
11  53  0.00 
12  52  0.24 Table I. (concl.uded)--Soil tenlperature and rainfall during 
period -that  snap bean seeds were germinating in 
Date 
Mean  Soi  Z  Temperature 
4 Inches  Below  Surface 
Inches of 
Iiainfa  Z 2 
May 13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
Effect of temperature  variation during the final phase of the cold 
test was determined by comparing tests conducted in the greenhouse  with 
tests put in a growth chamber.  Greenhouse temperatures varied from 
6S°F at night to as high as 90°F on bright, sunny days.  The growth 
chamber temperatures were held consistently at 6S°F during an 11-1/2 
hour dark period and 77°F during the 12-l/2 hour light period. 
Results obtained in the three different sets of cold tests are 
summarized in Table 2.  For the two sets of tests in which different 
rates of watering were used but for which the final phase was conducted 
in the greenhouse, there was a coefficient of correlation of 0.874.  For 
the two sets of tests in which the greenhouse was compared with a growth 
chamber for the final phase of testing and in which fine sprinklers were 
used for watering in each case, there was a coefficient of correlation 
of 0.909. These relatively high coefficients of correlation indicate 
a good degree of reproducibility  of cold test results even when there 
were minor variations in test procedures. 
A  factor other than variation in test procedures that might account 
for a difference in the germination of the control sample from one set 
of tests to another would be a change in the condition of the control 
sample with the passage of time.  Previous research has demonstrated 
that loss of moisture from bean seeds can result in injury to the seed 
when it is exposed to conditions which permit rapidluptake of moisture, 
es]~ec.i:~  1. l y :it  low temperatures.  Therefore, the control sample which had been stored in the laboratory at a very low relative hwnidity in 
a paper envelope during the month of February might have lost so much 
moisture that its ability to germinate in a cold test had been adversely 
affected. 
Table 2.--Standard  laboratory, cold test, and early spring field germination 
of snap bean seeds in 1960 experiments 
Per  cent Germination 
Cold Tests 
Standard  Pine  Coarse  Fine  May  7 
SmZe  Laboratoru  Sorinkler  Sorinkler  SurinkZer  Field  ". 
Variety  ~w;her  Test  Greenhouse  &eenhouse  ~rAth  chamber  PZanting 
Slimgreen 
Tenderette 
Slenderwhite 
Tendercrop 
Early Gallatin 
Control A 
Control B 
10 
13 
14 
15 
16 
36 
39 
Average  77  31  32  32  41 
Fortunately, it was possible to check that possibility.  The 
sample being used as a control had been taken from a 50-pound bag of 
snap bean seed and the remainder of the bag had been stored in a non- 
heated barn seed storage. 
4 Moisture  tests revealed  that the original control sai~iple  w11:ich  had 
been  stored in the laboratory contained approxi.iiiately  6 per cent niois- 
ture whereas  the seed  stored in the barn  contained  about  11 per cent. 
Comparative  standard  laboratory germination tests, cold tests, and 
field planting5 of  the original control sample  stored in the laboratory 
(Control A)  and  the seed  stored in the barn  seed storage  (Control  13) 
were  made  and  the results are reported in Table  2.  Although  the 
standard  laboratory germination was  not  seriously affected by  the loss 
of  moisture from  Control A,  the cold test and  field germination per- 
centages were  significantly lower  than those of  Control  B. 
These results indicate the importance  of  preventing  the loss of 
moisture from  seed  samples used  for cold tests.  Unless  moisture  loss 
is prevented,  the test results may  not be  applicable to the lots of 
seed from which  the samples are taken.  In order to prevent moisture 
loss, the samples  should be  kept  in n~oistureproof  containers from  the 
time they are taken until they are tested. 
The  usefulness of  cold test results in predicting the relative 
field germination of  different seed  lots was  studied again in 1968.  The 
data in Table  2  provide a conlparison of  the results obtained  in the 
various germination tests to which  the seed  samples were  subjected. 
The  coefficients of  the correlations between  standard  laboratory 
and  cold test results and  field germination follow: 
Stand Lab.  Test  0.562  0.352  0.271  0.205  0.594 
vs. Field Stand 
Cold Test  0.512  0.878  0.540  0.080  0.655 
vs. Field Stand 
For  all varieties taken as a unit, neither the standard  laboratory 
germination test nor the cold test provided  a very accurate prediction 
of  relative field germination.  For  the Earliwax variety,  on  t.he  other 
hand,  the cold test provided a reasonably  good  prediction.  Possibly  the 
reason for the difference between  the Earliwax variety and  the other 
varieties is that the seed samples  of  Earliwax  germinated  fairly well 
in the field trial whereas  samples of  the other varieties germinated 
rather poorly. 
In general,  the cold test predicted  lower germination percentages 
than were  actually obtained for the Earliwax,  Tenderette,  and  Slender- 
white varieties, and  slightly higher percentages than were  actually 
obtained for the Slimgreen variety. 
The  poor  correlation between  cold test results and  field germination 
for all  varieties except Earliwax indicates that the cold test would  not 
be useful for varieties other than Earliwax in adjusting planting rates 
to obtain desired stands of  plants.  However,  it might  be  useful in 
selecting certain lots of  seed with a better germination potential 
than others under  cold wet  soil conditions. In using the cold test for this purpose,  we  must  recognize  that all 
tests involving samples are subject to sampling  error.  Therefore,  one 
sample  which  germinates a few  percentage points higher than another 
does not necessarily represent a seed  lot which  is better.  In fact, 
there is no  justification for considering two  seed  lots to be  different 
unless the germination tests for them  are out of  tolerance with each 
other. 
This principal can be  applied to group  samples  into different 
categories in accordance with their cold test germination percentages. 
The  sample  with the highest percentage  and  all samples with percent- 
ages within tolerance of  the highest one  can be  placed in the highest 
category.  The  sample with the highest germination percentage which  is 
out of  tolerance of  the first sample  and  all samples with germination 
percentages within  tolerance of  it can be placed in the second highest 
group  and  so on  for as many  groups  as exist. 
By  means  of  this procedure,  the 36  samples  included  in the 1968 
trials were  divided into categories within varieties in accordance  with 
germination percentages obtained in the various tests to which  they 
were  subjected.  This distribution of  samples  is  provided  in Table 3. 
Most  samples within a variety fell into one  category in respect 
to standard laboratory germination percentages.  In the cold test and 
field trial, though,  there was  a tendency  for the samples to be sep- 
arated into two  or more  categories. 
There was  not much  relationship between  the samples  in the highest 
category in respect to standard  laboratory germination test percentages 
and  those in the highest  category in the field planting.  The  relation- 
ship between  samples  in the highest category in cold tests and  those 
in the highest  category in the field planting was  much  better. 
Research results obtained in 1968  considered  in conjunction with 
those obtained  in the previous  2  years suggest  that the cold test 
described above does provide a rough measure  of  the ability of  seed 
lots to germinate  in cold wet  soil and  therefore should be helpful to 
those who  want  to select certain lots of  seed for early spring plantings. 
Because  field conditions vary considerably from one year to another 
and  from  one place to another,  it is  unlikely that a precise prediction 
of  field germination in any  one planting can  be made.  Instead,  the 
cold test represents the lowest  germination that would  be  expected 
from a sample of  seed planted under  any reasonable  set of  field con- 
ditions.  The  standard  laboratory test indicates the highest per- 
centage of  germination that can be  expected under  any  conditions  and 
the actual percentage  obtained should fall between  these two  extremes. 
If these two  extreme germination percentages are close to each other, 
the risk of  germination failure in a field planting resulting from  seed 
factors is reduced  to a minimum. 
CRUCIFERS 
During  1968,  research was  continued on  the value of  different 
laboratory tests for predicting the field germination of  crucifer seed. T
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 'I'llere  were  20  differeilt  saaples of  seed used  in the 1968  cxperi- 
iiients.  'These  i.iicluded  5  saniples  of  broccoli.,  1.0 samples  of  cabbage 
seed,  and  5  samples  of  Brussels sprouts seed.  Each  sample  of  seed 
was  subjected to a standard  laboratory germination test, an  accel- 
erated aging test, and  a cold test.  Each  sample was  also included  in 
a  field trial planted in sandy  loan) soil on May  7. 
The  standard laboratory germination test was  conducted  in accord- 
ance with AOSA  iiules for  Testing Seeds  with the seeds being germinated 
on  inoist  blotting paper in a germinator  held at 20°C  (68°F)  for 16 
hours  and  30°C  (86'17)  for 8 hours  each day.  The  germination couilt  was 
made  on  the 10th day  after planting. 
In the accelerated aging test, seeds from  each  lot were  stored for 
3 days  in an  incubator with a temperature of  40°C  (104'F)  and  a rela- 
tive humidity  of  approximately  93 per cent.  Imn~ediately  after this 
adverse storage period,  they were  subjected to a standard  laboratory 
germination test as described above. 
In the cold test, the seeds were  planted in a soil mixture com- 
posed  of  three parts field soil, one part builders'  sand,  and  one part 
peat moss  in plastic boxes.  The  soil was  then moistened  to 70  per cent 
of  saturation and  stored for 7  days  at 5'~  (41°F),  after which it was 
moved  to a germinator  at 15'C  (5g°F)  for another 7  days.  The  number 
of  emerged  seedlings per  100 seeds was  determined at the end  of  the 
second  7-day  period. 
The  seeds were planted  in the field trial with a V-belt  seeder 
and  stand counts were  made  as  soon  as emergence  was  complete. 
All seeds were  treated with a fungicide before they were  planted 
in either the cold test or the field trial. 
The  average percentage germination obtained  for each  sample  in 
each test is listed in Table 4.  Both  the accelerated aging  and  cold 
test germination  percentages averaged  considerably lower  than those for 
the standard laboratory germination tests.  For  most  samples  the re- 
sults obtained  in the accelerated aging tests were  quite similar to 
those obtained  in the cold tests.  There were  a few  samples,  though, 
for which  a relatively high percentage was  obtained in one  test and  a 
relatively low  percenta.ge  in the other. 
The  average field gerniination was  about midway  between  the average 
germination obtained in the standard  laboratory test and  the averages 
obtained  in the accelerated aging and  cold tests.  This suggested that 
the average of  the standard  laboratory test gerniination and  cold test 
germination  or of  the standard  laboratory test germination and 
accelerated aging test germination for each sample might  provide 
a  better prediction of  field germination than could be provided  by  any 
one  of  the tests considered  separately.  These averages are listed in 
Table 4. 
The  coefficients of  the correlations between  the different lab- 
oratory tests and  field emergence  are listed below: 
Standard  laboratory  test us.  field  emergence..............  .  0.822 ...............  Accelerated  aging  test 0s. field  ernergence..  0.812 
..............  .........  Cold  test us.  field  emergence..  ....  0.838 
Average  of  standard  Zaboratory  test and 
.............  acceZerated aging test us.  fieZd  emergence..  0.883 
Average  of  standard  Zaboratory  test and  ............................  coZd  test us.  fieZd  emergence  0.893 
It is obvious from these correlation coefficients that the tests 
did not vary much in their accuracy in predicting relative field germi- 
nation.  However, actual field germination was predicted more accurately 
'by the average of the standard laboratory test and the cold test or the 
average of the standard laboratory test and the accelerated aging test 
than by  any one of the tests considered alone. 
It appears from these 1968 results that the planting value of 
crucifer seeds could be judged more accurately by a combination of a 
standard laboratory germination and a cold test or accelerated aging 
test than by the standard laboratory germination test alone. 
CARROTS 
The purposes of 1968 research on carrot seeds were (1)  to determine 
the effect of soaking seeds in a salt solution to accelerate germination 
on performance in laboratory tests and field plantings; (2)  to determine 
the relationship between seed size and performance in laboratory tests 
and field plantings and, (3)  to compare the accuracy of different lab- 
oratory tests in predicting field germination. 
In the first experiment conducted on the effect of a salt solution 
soak on germination, portions of four different samples of seed were 
soaked for 7  days in a solution made up of 1-1/2  per cent potassium 
nitrate and 1-1/2  per cent tribasic potassium phosphate dissolved in 
distilled water.  The soaking was done at room temperature in glass 
percolators with a hole in the bottom through which air was bubbled 
during the soaking process.  The seeds were soaked in early April after 
which they were dried and stored until they were used for field planting 
and laboratory tests during May and June. 
Soaked and non-soaked seeds from each of the four lots involved 
were subjected to a standard laboratory germination test, an accelerated 
aging test, and cold tests in both upland and muck soils.  They were 
also planted in four different field trials. 
In the standard laboratory tests, the seeds were germinated on 
moist blotting paper at a temperature of 20°C  (68OF) for 16 hours and 
30°C  (86'F)  for the other 8 hours of each day.  Daily counts were made 
of germinated seeds with all seeds having a normal radicle more than 1/2 
inch long being considered as germinated. 
The accelerated aging test was conducted in the same way as the 
standard laboratory germination test except that the test was imme- 
diately preceded by  3 days storage of the seed at a temperature of 
40°C  (104'F)  and a relative humidity of about 93 per cent. 
In the cold tests, the seeds were planted in plastic boxes with about  1/2 inch of  soil above and  below  them.  Water  was  added  to the 
soil to bring it to 70  per cent of  saturation and  the boxes  were 
covered  and  placed in a refrigerator at S°C  (4loF) for 7 days  after 
which  they were  moved  to a germinator  at 1SoC  (5g°F)  for another  21 
days.  As soon  as seedlings began  to emerge  from  the soil, the covers 
were  removed  from  the boxes  and  daily counts were made  of  the number 
of  emerged  seedlings. 
Field plantings were made  on  May  2 on  muck  soil near Marion, 
New  York;  on  May  3  in sandy soil in Greece,  New  York;  and  on  May  7 
and  June  14 on  the sandy loam  soil of  the Vegetable  Research Farm  at 
Geneva,  New  York.  These plantings were made  with a V-belt  seeder and 
counts of  emerged  seedlings were made  at periodic intervals as 
germination progressed. 
'The  average  effect of  the salt solution soak on  the performance 
of  the carrot seeds in the laboratory tests is illustrated by  the 
graphs in Figure 1.  in the standard  laboratory test and  both cold 
tests, the rate of  germination was  accelerated by  the soak but  the 
total percentage of  germinated seeds was  lowered.  The  soaking of  the 
seeds also greatly reduced  germination in the accelerated aging test 
suggesting that their storage life had  been  shortened. 
The  perfor~nance  of  soaked  and  non-soaked  seeds  in field plantings 
is illustrated by  the graphs  in Figure 2.  In all of  the plantings, more 
rapid gern~ination  was  obtained  from  the soaked  seeds but the final 
percentage of  seeds that germinated was  lower  for the soaked  than for the 
non-soaked  seeds. 
Because  the 7-day  salt solution soak  in percolators  seemed  to have 
detrimental as well  as beneficial effects on  carrot seed germination, 
it seemed  desirable to determine whether  a different length or different 
type of  soak might  provide the beneficial effect of  accelerating ger- 
mination while minimizing  the detrimental effects on  the total percentage 
of  germinable  seeds and  the storage life of  the seed. 
For  this purpose,  seeds were  soaked  in percolators for different 
periods of  time ranging from  1 to 7 days.  Seeds were  also soaked  in 
petri dishes for the same  lengths of  tiine.  'The  soaking in  petri dishes 
was  done  on  filter paper  with  3  milliliters of  solution used  for each 
grain  of  seeds soaked.  All of  the soaking was  clone  at rooln  temperatures. 
Seeds  from  four  lots of  seed were  usecl  in this soaking  experiment.  'Three 
of  the lots were  the same  as the ones  usecl  in the previ.ous  experiment. 
The  effect of  these soaking  treatments on  the germination of  the 
seed  in a standard  laboratory germination test and  an  accelerated aging 
test is illustrated by  the graphs  in Figure  3.  The  rate of  germination 
in the standard  laboratory germination test as indicated by  the per- 
centage of  seeds that had  gern~inated  3  and  4 days after planting in- 
creased with increasing  lengths of  the soaking period up  to about  4 
days.  The  total percentage of  seeds that had  ger~oinated  after 14 clays 
in the standard  laboratory germination test decreased wl.th  increasing 
lengths  of  the soaking period up  to about  4  days.  Seeds  tested in the 
accelerated storage test after 1,  3, 5, and  7 days  of  soak had  decreased '16 
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Fig. 1.--Germination of soaked and non-soaked carrot seeds in  lab- 
oratory tests. 
germination percentages with increased lengths of soaking up to a soak 
of 5 days. 
These results would seem to indicate that the soaking period can 
be reduced to 4  days without a loss of beneficial effects but that 
the detrimental effects of the soak probably will not be reduced 
much. 
The results also indicate that soaking in petri dishes is less 
effective than soaking in percolators in accelerating germination and 
is at least as detrimental to the seed in terms of total germination 
and storage life. 
The graphs in Figures 1-3  represent the average response of all 
of the seed lots to the soaking treatment.  In some cases, the response 
of individual lots varied considerably from the average.  One of the 
lots included in the first soaking experiment, for instance,  had its 
rate of germination increased considerably by the salt solution soak 
and yet its total germination  was not significantly reduced in any of 
the field plantings or laboratory tests except the accelerated aging 
test.  Non-soaked seeds of this lot had a standard laboratory ger- mination percentage of  76  and  soaked  seeds a percentage of  73.  Non- 
soaked seeds of  the other three lots included  in the experiments had 
standard laboratory germination percentages of  83,  90,  and  93,  whereas 
soaked  seeds from  the same  lots germinated  44,  72,  and  46  per cent 
respectively. 
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Fig.  2.--Germination  of  soaked and non-soaked  carrot seeds in field 
plantings. 
The  1968  carrot seed experiments  included five lots of  seed which 
had  been  graded  into small seeds and  large seeds by  the company  which 
supplied the seed.  These  seeds were  subjected to all of  the same  tests 
and  included  in all of  the same  field plantings as the soaked  seeds. 
The  average germination of  these seeds obtained  in the various tests 
and plantings  is sunlniarized  in Table 5. 
In the standard  laboratory germination test and  accelerated 
aging test,  the average germination of  the large seeds was  2  per cent 
higher  than that of the small seeds.  In the Greece  sand, it was  4  per 
cent higher.  In the upland  soil cold test and  the two  plantings at the 
Vegetable Research  Farm,  the germination of  the large seeds was  5  per cent 11i.gher  than that of  the sliiall  seeds  and  i.n  both tile Marion  muck 
planting and  the muck  soil cold  test, the large seeds germi.nated  6  per 
cent liiglier  than the sinall  seeds.  In general,  the difference in 
germination between  the two  seed sizes was  very  sniall.  However,  :it 
became  greater as germination conditions became  less favorable. 
The  average field germination percentage for all of  the carrot seed 
lots included  in the 1968 experin~ents  was  66  for the May  2  planting on 
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Fig.  3.--Germination  of  soaked and non-soaked  carrot seeds after dif- 
ferent periods of  soaking. Table  5.--Comparative  germination of  large and small carrot 
seeds in laboratory tests and field plantings 
Laboratory  Test or  Per  cent Germination 
Field Planting  SmaZZ  Seeds  Large  Seeds 
Standard Laboratory Test  87  89 
Accelerated Aging  Test  78  80 
Cold Test, Upland  Soil  80  85 
Cold Test, Muck  Soil  '77  83 
Marion Muck  Planting, May  2  63  69 
Greece Muck  Planting, May  3  78  82 
Vegetable Research Farm,  May  7  65  70 
Vegetable Research Farm,  June 14  68  73 
Average  74  79 
Marion  muck,  80  for the May  3  planting on  Greece  sand,  67  for the May  7 
planting at the Vegetable Research Farm,  and  70  for the June  14 planting 
at the Vegetable Research Farm.  These percentages  are 75,  91,  76,  and 
80  per cent respectively of  the average standard  laboratory germination 
for the samples.  These percentages are considerably higher  than those 
obtained in 1966 and  1967 plantings  in which  field germination averaged 
only about  60  per cent of  the germination obtained  in the standard 
laboratory test.  Better soil conditions  and  a better moisture  supply in 
1968 are probably  responsible for the higher field germinations obtained 
that year.  The  accuracy  of  the different laboratory tests in pre- 
dicting relative field germination in the four different plantings is 
indicated by  the coefficients of  correlation presented below: 
Coefficient of  correlation when  compared  with 
May  2 Marion  May  3 Greece  May  7  Veg.Res.  June  14 Veg.Res. 
Laboratory  Test  Muck  PZanting  Sand  Planting  Parm Planting  Farm  Plantinq 
Standard Laboratorv Test  0.749  0.971  0.791  0.894 
Accelerated Aging Test  0.695  0.835  0.755  0.713 
Cold Test, Upland Soil  0.763  0.951  0.816  0.933 
Cold Test, Muck Soil  0.693  0.953  0.8218  0.877 
The  standard  laboratory germination test and  the cold tests were 
about  equally accurate in predicting relative field germination.  The 
accelerated aging test was  somewhat  less accurate. 
CUCUMBERS 
The  ideal planting situation is one  which  provides  not only the 
plant population which  is needed  for maximum  yields but  also the vital- 
ity within each plant required to achieve maximum  yield potential and 
uniformity of  maturity.  Recent  research1 has  indicated that seeds  lose 
l~rabe,  D. F.  1968.  Developnient  of  Rapid  Tests for Seed Viability. 
Search, Summer  1968. their ability to produce  plants with maxiri~um yi.eld potential well  be-- 
fore they lose their ability to germinate under  favorable conditions 
and  even before  they  lose their ability to germinate under  adverse 
conditions. 
The  purpose  of  our  1968 research on  cucumber  seeds was  to de- 
termine whether  the cold test or accelerated aging test might  be  use- 
ful in predicting the vitality of  plants produced  from  different lots 
of  seed.  This,  of  course,  is a difficult assignment  because  the 
vitality of  a plant  is difficult to measure.  However,  it is usually 
associated with speed  of  establishnient.  Therefore,  the rate at which 
seedlings emerged  in a field planting was  used  as an  indication of  the 
vitality of  the plant produced. 
This experiment was  conducted on  10 samples of  seed representing 
10 different varieties of  cucumbers.  Each  sample  of  seed was  tested 
for germination  in a standard  laboratory germination test, an accel- 
erated aging test, and  a cold test and  was  pla.nted  in a field trial. 
The  standard  laboratory germination test was  conducted  in a slant 
roll germinator  held at 30°C  (86"~)  for 8 hours  and  20°C  (68'~) for 
the other 16 hours  of  each day.  In the accelerated aging test, seeds 
from  each sample  were  stored for 3 days  at 40°C  (104'F)  and  93 per 
cent relative humidity after which  they were  subjected to a standard 
laboratory germination test.  In the cold test, the seeds were  planted 
in soil in plastic boxes.  Moisture was  added  to the soil to bring it 
to 70  per  cent  of  saturation.  Then,  the boxes  were placed in a 
refrigerator held at 1O0C  (50°F)  for 7 days  after which  they were 
transferred to a germinator held at 20°C  (68'F)  for an additional 
7  days  before the number  of  emerged  seedlings was  determined. 
The  field planting was  made  with a V-belt  seeder  in sandy  loam 
soil at the Vegetable Research  Farm  on  May  28.  Seedlings began  to 
Table 6.--Germination  of cucumber seeds in laboratory tests and field 
Per  cent Germination in 
Laboratorg  Tests 
Standard  AcceZerated  Per  cent Germination in  Field Planting on the 
SampZe  Laboratory  Aging  CoZd  umber of Daus  After PZantinq  Indicated 
Number  Test  Test  Test  9  10  11  12  13  24  15  16  17 
Average  89  85  79  2  36  68  81  85  87  88  88  89 emerge 9  days after planting and daily counts of emerged seedlings  were 
made from that date until emergence was complete. 
The germination percentages obtained in laboratory tests and the 
field planting are summarized in Table 6  and the coefficients of the 
correlations between the laboratory test results and field emergence are 
presented in Table 7. 
Table 7.--Comparative accuracy of different laboratory tests 
in  predicting relative germination of cucumber seeds 
at different stages of permination in  field planting 
Coefficient of CorreZation Between 
Laboratory  Test ResuZts  and  Field Emergence 
Standard  Acce Zerated 
FieZd  Trial, 
Days  After ~2anting 
- 
Test   st‘  Test 
The cold test predicted the relative number of emerged seedlings 
per sample during the first 4  days of emergence more accurately than 
the other two tests whereas the standard laboratory test was most 
accurate in predicting the relative number of emerged seedlings  during 
the last 4  days of emergence. 
These results suggest that the cold test may have possibilities 
in predicting the promptness with which cucumber seeds will germinate 
in field plantings and, because the rate of germination is likely to 
be associated with the vitality of the plants produced, it might be 
used indirectly to predict the relative vigor and productivity of the 
plants that seed lots could be expected to provide.  This possibility 
would certainly seem to justify further study. 
Although the accelerated aging test as conducted did not provide 
as good an estimate of early field emergence as the cold test, it 
probably should not be removed from consideration.  If the test were 
made more severe by lengthening the period of  exposure to adverse 
storage conditions, it might prove to be more accurate than the cold 
test in indicating promptness of field germination. 
COATED SEEDS 
Many kinds of seeds are of a poor size or shape for efficient 11andl.ing  in plai~ters. Therefo:rc,  there has  long  been  a.  desire to coat 
seeds with aiaterials i\rh:i.ch ieill alter their:  sj.zc  or shape,  thereby 
faci.litating planting.  Unfortunately , 111ost  niateri.al.s  inte:r:fere with 
germination to some  extent making  them  undesirable. 
Recently,  an  effort has been  made  to i.mprove  the plantability of 
seeds by  giving thein  a  light coating of  pelleting material which  is 
enough  to improve  their shape but,  hopefully,  not  enough  to interfere 
with ger~nination. Experiments were  conducted  in 1968 on  six lots of 
seed that had  been  coated  in this manner.  These  i.ncluded  one  lot each 
of  tomato  and  cabbage  seeds and  two  lots each of  table beet  and  carrot 
seeds. 
In the experiments,  half of  each sample of  seed had  the coating 
material washed  off  in a sieve held under  cold water  from  a faucet. 
Then  the washed  seeds were  spread  out to dry and  after they had  dried, 
were  stored in a laboratory for several weeks  until they could be 
planted  in germination tests. 
The  germination tests were  co.nducted  in pasteurized soil adjusted 
to different moisture  levels.  Before  the seeds were  planted, water 
was  added  to the soil to bring its moisture  content to about  14 per cent 
of  its dry weight.  Soil at this moisture level is referred to below  as 
"dry"  soil.  After planting,  some  of  the seeds were  left in this dry 
soil without  any  additional watering.  Others had  water  added  to bring 
the soil moisture  content to about  18 per cent of  the dry weight  of 
the soil.  This is referred to below  as a  "medium"  moisture level.  Still 
others had  the soil moisture level adjusted to 22  per cent to provide 
"wet"  soil.  These three moisture  levels would  correspond roughly to dry 
field soil with no  rain after planting,  dry field soil with a  light 
rain after planting,  and  dry field soil wet  by  a heavy rain after plant- 
ing. 
The  planting was  done  in plastic boxes  4  inches wide,  5-1/2  inches 
long,  and  1-1/2  inches deep.  Enough  soil to provide a  layer about  1/2 
inch deep was  weighed  into each box  and  leveled.  The  seeds or pellets 
were  planted on  it after which  an  equal weight  of  soil was  placed  over 
them  and  was  leveled and  compacted.  Water  was  then added  to provide 
the "medium"  and  "wet"  soil and  covers were  placed on  the boxes.  Each 
test consisted of  four boxes with 50  seeds planted in each box. 
The  boxes were  placed  in a seed  germinator at 20°C  (68'F).  As 
soon as seedlings began  to emerge,  the covers were  removed  from  the 
plastic boxes  and  daily counts were  made  of  the number  of  emerged  seed- 
lings. 
The  results of  the tests conducted  are summarized  in Table  8.  The 
coating on  the sample of  tomato  seed delayed  germination slightly and, 
in dry soil, reduced  the number  of  emerged  seedlings.  In medium  and 
wet  soil, more  seedlings were  obtained per 50 pellets of  coated seeds 
than per 50  seeds with the coating washed  off.  That  was  apparently 
due  to the fact that some  of  the pellets contained more  than one  seed. 
For  the sample  of  cabbage  seed,  there was  very  little difference Table  8.--Comparative  germination of  coated seeds and  seeds with coating 
material removed  in soil at different moisture  levels 
Average  Nuniber  of  Seedzings Emerged  Per 
ReZatiue  Kind  Condition  50 Seeds  or  PeZZels  on the Nwnber  of 
SoiZ  Moisture  of  Lo t  Of  Days  After PZantinq Indicated 
Content  Seed  Nwnber  Seed  4  5  6  1  8  20  12  24  36  18  20 
D:Y 
Medium 
1iet 
D:Y 
Medium 
Clct 
DfY 
Medium 
Wet 
Dfy 
Medium 
Wet 
D:Y 
Medium 
I.le t 
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Medium 
Ciet 
Tomato 
Tomato 
Tomato 
Cabbage 
Cabbage 
Cabbage 
Beet 
Beet 
Beet 
Beet 
Beet 
Beet 
Carrot 
Carrot 
Carrot 
Carrot 
Carrot 
Carrot 
Coated 
Washed 
Coated 
Washed 
Coated 
trashed 
Coated 
Washed 
Coated 
Clashed 
Coated 
Washed 
Coated 
Washed 
Coated 
Ciashed 
Coa.ted 
Washed 
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Coated 
Washed 
Coated 
Washed 
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Washed 
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Coated 
Washed 
Coated. 
Plashed 
Coated 
Washed 
Coated 
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between  the coated and  washed  seeds in their germination at the three 
moisture levels. 
Both  the coated and  washed  beet  seeds germinated poorly  in the 
dry soil.  However,  the washed  seeds produced  a few more  seedlings than 
the coated seeds.  The  washed  seeds germinated slightly faster than the 
coated seeds in the medium  soil but  total germination was  about  the 
same.  In the wet  soil, the washed  seeds germinated  considerably better 
than the coated seeds. (;erminatio11 of  the carrotseeds was  very poor  in the dry soil but 
was  slightly better for the washed  seeds than for the coated  seeds.  In 
the medium  and  wet  soil, the coated seeds germi.nated  somewhat  niore 
slowly than the washed  seeds but  the final percentage  of  germination was 
about  the sai~~e. 
It appears that even a  light coating of  material to improve  the 
shape of  seeds can  influence germination under  certain conditions. 